The role or non-role of ATPase activation by phenytoin in the stabilization of excitable membranes.
The role or non-role of NaK ATPase, Mg ATPase, and CaMg ATPase involvement in stabilization of excitable membranes by phenytoin is critically evaluated. There is no substantial evidence to indicate that the membrane-stabilizing effect of phenytoin is due to activation of the NaK ATPase. Previous reports of activation of the NaK ATPase at low potassium and high sodium are probably not due to phenytoin but to a potassium contamination in the phenytoin solution. In vitro experiments do not provide any clear evidence of any alterations of NaK ATPase properties by phenytoin. However, one cannot rule out the possibility that phenytoin alters the efficiency of the sodium-potassium pump. Likewise, the Ca ATPase is not inhibited by phenytoin. However, there is some evidence that the Mg ATPase in synaptic vesicles is substantially inhibited by phenytoin. There is substantial evidence indicating that phenytoin partially blocks passive diffusion of sodium into stimulated nerves. The mechanism by which phenytoin blocks sodium influx and the relationship of this effect to the drug's anticonvulsant action remain to be determined.